Hip fracture is the most common reason for older patients to need emergency anaesthesia and surgery. Up to onethird of patients die in the year after hip fracture, but this view of outcome may encourage therapeutic nihilism in peri-operative decisions and discussions. We used a multicentre national dataset to examine relative and absolute mortality rates for patients presenting with hip fracture, stratified by ASA physical status. We analysed ASA physical status, dates of surgery, death and hospital discharge for 59,369 out of 64,864 patients in the 2015 National Hip Fracture Database; 3914 (6.6%) of whom died in hospital. Rates of death in hospital were 1.8% in ASA 1-2 patients compared with 16.5% in ASA 4 patients. Survival rates for ASA 4 patients on each of the first three postoperative days were: 98.8%, 99.1% and 99.1% (compared with figures of > 99.9% in ASA 1-2 patients over these days). Survival on postoperative day 6 was 99.4% for ASA 4 patients. Nearly half (48.6%) of the 1427 patients who did not have surgery died in hospital. Although technically sound, a focus on cumulative and relative risk of mortality may frame discussions in an unduly negative fashion, discouraging surgeons and anaesthetists from offering an operation, and deterring patients and their loved ones from agreeing to it. A more optimistic and pragmatic explanation that over 98% of ASA 4 patients survive both the day of surgery and the day after it, may be more appropriate.
Introduction
Each year around 75,000 people have a hip fracture in the United Kingdom, which is the commonest cause of accidental death. Hip fracture repair is the commonest emergency operation for the old and frail. At any one time 4000 patients occupy hospital beds after hip fracture, on average for 3 weeks each, an annual bed occupancy of 1.5 million days [1, 2] . The injury is associated with total hospital costs of over £1 billion per year, which is about 1% of the NHS budget [3] .
Improvements in anaesthetic, surgical and multidisciplinary practices mean that almost all patients could be offered surgery. The average patient is an 80-year-old woman with at least one significant medical or psychiatric problem, for whom anaesthesia, surgery and the peri-operative period are often assumed to carry significant risk. Up to 30% of patients die within a year of hip fracture, a third of whom died in hospital. A minority of patients completely regain their previous function. A quarter of patients have difficulty walking and are dependent on long-term care. These facts might encourage therapeutic nihilism, despite at least 70% of patients surviving beyond a year.
We wanted to examine when patients died after surgery by ASA physical status. We considered how absolute and relative postoperative mortality varied with ASA physical status and how different framing of risk might affect consent and therapeutic nihilism.
Methods
We analysed data entered into the National Hip Fracture Database (NHFD) in 2015, including ASA physical status. The NHFD does not collect data on patients < 60 years old. We did not analyse patients who were managed without surgery, or those with missing values for age, sex or dates of admission, operation or discharge. We compared these data with those using the Nottingham Hip Fracture Score from previous studies in Nottingham, 2012-2015 [4, 5] .
The primary outcome was postoperative death in hospital. We used the R statistical package, R version 3.3.2 [6] 
Discussion
We have confirmed that absolute and relative mortality rates increased with ASA physical status, but even in the highest risk groups, daily mortality did not exceed 1%.
The ASA physical status is graded inconsistently yet it remains a familiar, widely-used practical tool with acceptable validity [7] [8] [9] [10] [11] [12] [13] . Its simplicity facilitated the study [14] . The Nottingham Hip Fracture Score performs best out of various scores associated with mortality after hip fracture [4, 5, [15] [16] [17] , but it is not collected nationally. General and postoperative mortality have fallen year-on-year, which prevented direct comparison of the Nottingham data with the NHFD data. As expected, the 10-point NHFS had greater discrimination than the 5-point ASA physical status, but daily rates of mortality in each NHFS category were imprecise due to the inevitable variability of infrequent outcomes.
Risk is notoriously difficult to understand -both in statistical terms and from the individual perspective of 'what does this mean for me?' The relative mortality rates for ASA 4 patients at 24 and 48 h compared with ASA 1-2 patients were 14 and 22, respectively, and 72 and 73 for ASA 5 patients. We suspect that therapeutic nihilism might be encouraged by these relative risks, yet the absolute risks of 0.8%-1.2% might lead to a less pessimistic view, with over 98% of ASA 4 patients surviving beyond two postoperative days. Similar results for 5-day mortality (1.7%) were found in the 2014 Anaesthesia Sprint Audit of Practice [18, 19] .
Most patients with hip fracture have complex past medical and surgical histories, and some will have previously been told that they are 'not fit' for an elective operation. Thus, they and their families can become fearful when considering surgery for hip fracture, especially if clinicians start talking about the 'high risk' of anaesthesia. It is right and proper to inform patients and their families of the significance of a hip fracture and the increased associated mortality risk [20] [21] [22] , but we should not be unduly pessimistic when discussing the implications of anaesthesia and surgery with them. The overwhelming majority will survive beyond a few postoperative days. We must not underestimate the benefit of surgery, even for dying patients, which can allow them to spend their final days in comfort and dignity.
Overall inpatient mortality among ASA 5 patients was greater than for any of the Nottingham scores, but this is not surprising as the NHFS does not account for acute illness, while ASA 5 is an anomaly within ASA grading and reflects acute rather than chronic physiology. The mortality figure of 24.8% we describe for operated ASA 5 patients is slightly lower than the 40% figure in the Nottingham cohort, and the 35% mortality at 30 days seen in the earlier ASAP-2 study [19] . This may reflect more accurate assessment of the highest risk patients, or may just be chance effects in these smaller studies. Despite ASA 5 being defined as 'a moribund patient who is not expected to survive without operation' more than 93% of such patients survived beyond 48 postoperative hours and threequarters survived to hospital discharge.
Postoperative mortality remains elevated beyond 48 h. The daily mortality for the 'typical' ASA 3 patient was 0.088% one month after injury, four to six times higher than in the equivalent non-surgical population aged 80-85 years [23] . The frailest patients with hip fracture, including those graded ASA 4 and ASA 5, face a higher risk of death in the peri-operative period and over the whole inpatient period. However, this risk does not approach the 48.6% figure seen with non-operative care, usually in people who are profoundly frail. This frailty makes the provision of nursing care for patients with unrepaired hip fracture hugely challenging. Such patients find it painful to move about in bed or to use a bed pan. Surgical repair of the fracture hip offers pain relief and the opportunity for mobility, which can reduce the rate of chest infections and pressure sores.
Decisions over non-operative management are complex, and rates of such management vary across England, Wales and Northern Ireland, suggesting that it is not just patient factors that influence such decisions. A small minority of patients die before surgery can be performed, but presumably others might have been denied surgery on the grounds of perceived futility. Even if we assume that all these patients were equivalent to ASA 5, the excess mortality associated with adopting a non-operative approach would appear to be around 25%.
In conclusion, we have described the variation in absolute mortality with ASA physical status. Deaths within 30 days of surgery have fallen from 10.9% in 2007 to 8.5% in 2011 and 7.1 in 2015 [24] , which might be consequent on changes in the general population and acute care, including collaborative peri-operative care [25] . One might assume that postoperative mortality will continue to fall. Anaesthetists, surgeons and geriatricians involved in hip fracture care should consider the routine use of validated risk scoring systems. Low absolute peri-operative mortality should encourage staff to offer surgery as a choice to even the very frail, thereby avoiding the pain, distress and complications of non-operative management.
